Connexin 43 is involved in early differentiation of human embryonic stem cells.
Gap junctional intercellular communication (GJIC) is important for maintaining the pluripotency of mouse embryonic stem cells (mESC). However, human ESC (hESC) have a high level of connexin (Cx) molecules with unknown function. In this study, we found that the major Cx molecule, Cx43, was highly expressed in undifferentiated hESC. It was down-regulated upon spontaneously differentiation by embryoid body formation and induced differentiation along ectoderm, mesoderm and extraembryonic lineages, but up-regulated along endoderm differentiation. The knockdown of Cx43 and GJIC had no effect on the maintenance of hESC, as demonstrated by no morphological changes and similar expression levels of pluripotent markers (OCT4, NANOG, SSEA-3 and SSEA-4) and early differentiation markers (KRT8 and KRT18). Meanwhile, Cx43 knock down had no effect on endodermal markers (SOX17, FOXA2 and CXCR4) expression when hESC were differentiating into definitive endoderm lineage. On the contrary, it led to lower levels of mesodermal markers (CD56, CD34 and PDGFR-α) when cells were undergoing mesoderm differentiation. When compared to control, Cx43 knockdown led to higher attachment rate, HCG secretion and cell invasion of the hESC derived trophoblastic cells. Cx43 knockdown also resulted in up-regulated expressions of placental hormone (β-hCG) and implantation related genes (LIFR, CDH5, LEP, PGF, TGFBR2). Our study suggested that Cx43 and GJIC had no effect on the undifferentiated growth of hESC but affected specific lineage differentiation.